Visceral fat accumulation and vascular complications associated with VMH lesioning of spontaneously non-insulin-dependent diabetic GK rat.
We have reported that ventromedial hypothalamic (VMH) lesions induced marked hyperglycemia and a distinct reduction in pancreatic insulin content during short-term observation in male Goto-Kakizaki (GK) rats, an animal model for non-insulin-dependent diabetes mellitus (NIDDM) (Metabolism 43: 32-37, 1994). We investigated the long-term effect of VMH lesions on glucose metabolism, pancreatic insulin content, abdominal fat distribution and vascular complications in male GK rats. Metabolic and histological examinations in male GK rats during 16 weeks after making VMH lesions were compared to those in sham operated GK or Wistar rats. Eleven 9-week-old male GK rats and 4 male Wistar rats. VMH-lesions were made in 6 GK rats and sham operation were performed on 5 GK rats and 4 Wistar rats as controls. Food intake, body weight, and plasma glucose, insulin and lipid levels at 2 weeks interval after operation. Urinary protein and albumin levels at 15 weeks after operation. Measurement of pancreatic insulin content, mesenteric fat and abdominal subcutaneous fat weights, and histological examinations of kidney and aorta were performed after 16 weeks. Although food intake increased in VMH-lesioned GK (GK-VMH) rats compared with that in sham-operated GK (GK-sham) rats, the body weight of GK-VMH rats was significantly less than that of GK-sham rats. Plasma glucose was markedly elevated in GK-VMH rats from 2 through 16 weeks after operation, while it was only mildly increased in GK-sham rats. Plasma insulin levels were higher in GK-VMH rats one week after operation and thereafter tended to be lower compared to those in GK-sham rats. Plasma triglyceride levels were significantly increased in GK-VMH rats. The insulin content of pancreas at 16 weeks after operation was markedly decreased in GK-VMH rats. VMH lesions caused a significant 1.2-fold increase in mesenteric fat weight and a 1.3-fold higher ratio of mesenteric fat weight to subcutaneous fat weight in GK rats compared with sham-operated rats at 16 weeks after operation. The urinary excretions of protein and albumin in GK-VMH rats were greater than those in GK-sham rats. Histological examinations of the kidneys in GK-VMH rats revealed that the glomerular basement membranes were thicker than those of GK-sham rats. The descending aorta in GK-VMH rats also showed morphologic changes in the intima characteristic of an early stage of atherosclerosis. Male GK-VMH rats may be a useful animal model for non-obese NIDDM with visceral fat accumulation, which develops typical diabetic complications, including both microangiopathy and macroangiopathy.